The Egyptian younger granites are characterized by the presence of more than 14 exposures of raremetal granites. The studied granites are included into three geological modes of occurrence. The first includes Igla and Abu Dabbab plutons, which occur as small stocks of circular, ovoid, or apophyses and leucocratic outcrops. The second comprises the plugs and dyke-like bodies intruded peralkaline granites of Bir Um Hibal. The third includes Homrit Waggat and Muweilha plutons. They cover small areas and exhibit obvious pervasive post magmatic alterations.
INTRODUCTION
The rare metal granites are generally defined as those bearing mineralizations or high concentrations of one or more of Nb, Ta, Zr, Hf, Li, Be, U, Th, W, Sn, Rb, Fe, Cs and REE (Kovalenko, 1978 and Tischendorf, 1977) . Such granites are petrologically and geochemically specialized due to their unique and often extreme chemical features. They may be related either to magmatic or post magmatic, metasomatic processes (Ramsy, 1986; Schwartz, 1992; Abdalla and Mohamed, 1999 ).
They constitute worldwide distributed provinces in several countries (e.g. France; South America; Nigeria, South China; Arabian-Nubien shield). Ramsy (1986) concluded that the specialized felsic plutonic rocks, including granite of the Arabian Nubian Shield are end-products of magmatic differentiation and have mainly magmatic composition except for high contents of incompatible trace elements. On the other hand, Guinsbourg (1972) classified the specialized granites into: i) muscovite granites with rare metals, ii) Limica granites with rare elements and iii) riebeckite-arfvedsonite-aegirine granites with ISSN 2314-5609 Nuclear Sciences Scientific Journal 5, 109-120 2016 http://www.ssnma.com rare-earth elements (REE). Pollard (1995) mentioned that the rare metal granites are broadly divided into peraluminous and peralkaline varieties. The peraluminous variety is enriched in U, Ta, Rb and Sn mineralizations, while the peralkaline type is more enriched in Nb, Zr and LREE mineralzations. This suggests that there is no definite classification of such important granitic rocks. In general the rare metal granites are part of the anorogenic group of granites (A-type); identified by Loiselle and Wones (1979) and Collins et al (1982) .
In Egypt, more than 14 rare metal granitic plutons are discovered. These plutons constitute parts of the western span of the Arabian Nubian Shield of the Eastern Desert and represent, in turn, the northern extension of the Mozambiqe belt. They belong genetically to the younger granitic rocks emplaced within a time span from 620-530 Ma (Hassan and Hashad, 1990) . Moreover, they comprise the highly evolved phase of the most fractionated variety (G1) of the Egyptian Yo u nger Granites reported by Greenberg (1981) . Recently, several occurrences of the rare metal granites of the Eastern Desert were targets of study by many authors (e.g Mohamed et al, 1999) . These studies classified the rare metal granites into magmatically and metasomatically groups. Among the fourteen rare metal granitic occurrences presented in the Eastern Desert, the plutons of Igla, Abu Dabbab, Humrit waggat, Muweilha and Um Hibal are chosen for the comparative studies of the geological and geochemical characteristics of these plutons.
The present study aims to compare the geological and geochemical characteristics of Igla, Abu Dabbab, Humrit Waggat, Muweilha and Bir Um Hibal rare metal granites.
METHODOLOGY
The Thin sections and the polished slabs were prepared in the laboratories of Cairo University. The representative samples of all granitic plutons (55 samples) except those for Muweilha pluton were analyzed for major oxides and trace elements at the laboratories of Nuclear Materials Authority. The three samples of Muweilha pluton were analyzed at the Technical Universtat, Germany.
GEOLOGICAL AND PETROGRAPHI-CAL CHARACTERISTICS
The field observations showed that the studied rare metal granitic plutons are included into three main geological modes of occurrence:
The First Mode
The first mode includes Igla and Abu Dabbab rare metal granites. They occur as small stocks of circular, ovoid or apophyses outcrops. They are leucocratic (white to buff in colour) with sharp contacts against their surrounding metavolcano-sedimentary rocks (Fig 1) . The concerned granites are commonly formed in zones of transitional faulting associated with tension established following anorogenic compressional event (Pitcher, 1983) . They are generally of fine-grained to porphyritic texture and represented by two sub-varieties, albite-rich variety with white colour and K-feldspar-rich variety with buff colour.
The Second Mode
The second mode is represented by the plugs and dyke-like bodies intruded the ring complexes. It is mainly granites of Bir Um Hibal (Fig. 2) . These granites are located on the junction between the ENE transform faults and the NNW d e ep-seated tectonic zones (Garson and Krs 1976) . They are medium-grained, pink in colour and of PermoTriassic age, 223 ± 9 Ma (Hashad and El Reedy, 1979) .
The Third Mode
The third mode of rare metal occurrence is represented by two plutons; Humrit waggat and Muweilha plutons. Both plutons 111 COMPARATIVE STUDY ON THE GEOLOGICAL AND GEOCHEMICAL cover small areas (each measures 1-5 Km 2 ) and reveal obvious pervasive post magmatic alterations. Humrit waggat granitic pluton is dominated by potassic alteration while Muweilha granitic pluton is dominated by sodic alteration.
Based on the petrographical and mineralogical studies carried out on the investigated rare metal granites as well as the classification and nomenclature of similar granites reported by different authors, the current granites are broadly divided into two major granite associations; magmatic and metasomatic associations.
The magmatic granite association is represented by Lithium mica granites, (peraluminous) and peralkaline granites.
The Li-mica granites (Abu Dabbab and Igla plutons)
These granites consist essentrially of quartz, albite, K-feldspars and Li-mica. To- They commonly exhibit zoning, with Nbrich cores and Ta-rich rims, and are ranged in composition from mangano-columbite to mangano-tantalite.
The peralkaline granites (Bir Um Hibal pluton)
These are composed mainly of quartz, perthite, albite and alkali amphiboles and pyroxenes (riebeckite and arvfedsonite). They are hypersolvus, medium-grained with equigranular to porphyritic texture. Despite the prevalence of primary textures, secondary albite and patch perthites are observed reflecting late-magmatic deuteric alterations.
The metasomatic granite association (apogranites)
This is generally characterized by vertical petrographical zoning with a lower unaltered zone followed upward by microclinization, albitization and greisenization zones (Pollard, 1989) . In the studied apogranites, the complete sequence of the metasomatic zonation is not so perfect. The lower unaltered zone is either represented by biotite granite (Humrit Waggat) or alkali feldspar granite (Muweilha). Microclinzation and albitization zones are well developed at Humrit Waggat and are recorded at other locations (Um Ara and Abu Rusheid, Mohamed, 1989; Abdalla et al., 1994) , whereas albitization and greisenization zones are principally developed at Muweilha and are recorded at Homrit Akarem . Humrit waggat metasomatized granites represent three zones: unaltered lower zone of biotite granite, potassium feldsparization (microclinization) zone and less developed albitization zones. On the other hand, Muweilha metasomatized granite is represented by lower albitization zone followed by upper greisenization zone (Figs. 4-10).
The lower unaltered alkali-feldspar granite zone is characterized by well developed miarolitic vugs (3-10 cm in diameter) filled with fragmented quartz in a felsitic matrix, paz, columbite-tantalite, beryl, cassiterite and fluorite are the main accessories. Texturally, they are characterized by fine-grained to porphyritic texture with quartz and K-feldspar phenocrysts embedded in albite-rich groundmass. Zonation is evidenced in typical examples of similar granitic type (e.g. Nuweibi granite, Helba et al, 1997) . The lower zone is characterized by zinnwaldite mica, amozonite, albite and dominant hypidiomorphic texture. However, the lower zinnwaldite amazonite albite granite zone is not exposed in the lgla and Abu Dabbab stocks. The upper zone is characterized by white mica, albite and dominant porphyritic texture.
The quartz phynocrysts commonly exhibit snowball-like texture with albite laths arranged concentrically along their growth zones (Fig 3) . This texture is suggested to be of primary magmatic origin (e.g. Schwartz, 1992 , Helba et al. 1997 . The white mica of the upper zone is characterized by high contents of Si, Al, Fe, Ga, Ta, and Sn and ranges in composition from phengite to muscovite. Columbite-tantalite occurs as bladded, euhedral to subhedral, fine-grained crystals (0.05-0.25 mm in size) included in micas and dispersed among the groundmass constituents. 
GEOCHEMICAL CHARACTERISTICS
A total of 58 samples representing the studied rare metal granites were chemically analyzed for the major oxides as well as some trace elements. The obtained data are listed in Table ( 1). The rare metal granites of Egypt are genetically related to the younger granites, especially the most evolved third phase of Sabet et al. (1976) which matches group I of Greenberg (1981) and G α category of ElGaby et al. (1990) . The composition of that phase recorded in association with Homrit Waggat rare metal granite is used as a normalized one for the study rock varieties. The composition of low Ca-granite of Turekian and Wedepohl (1961) and the composition of specialized granite of Tischendorf (1977) are also plotted for comparison.
The studied rare metal granites are characterized by higher contents of Na 2 O, Nb, Ga, and Zn and lower contents of CaO, Sr, and Ba than the precursor biotite granite (Table  1) . They have higher contents of Na 2 O and / or K 2 O, Rb, Zr, Nb, Ta, and lower concentrations of CaO, MgO, FeO, TiO 2 Ba, Sr than the low Ca-granite of Turekian and Wedepohl (1961) . Except for Bir Um Hibal pluton, the rare metal granites have comparable values of Rb, Ba, Sr (being > 200ppm, < 200ppm and < 80ppm respectively, Table-1) with those of the specialized granites of Tischendorf (1977) . The investigated granites have also very low K/Rb, Ba/Rb, and Al/Ga ratios and very high Rb/Sr ratio, equivalent to those recorded by Matheis et al. (1982) and Ramsay (1986) for mineralized granites from Nigeria and Saudi Arabia respectively.
On the Al / (Na + K + Ca) -Al / (Na + K) diagram (Fig. 11) , the investigated granites can be discriminated into two main groups; Tischendorf, G. (1977) ., SPG2 = specialized granites after Guinsbourg (1972) weilha pluton. In all cases, the sodic varieties are dominated by high Ta/Nb ratios (tantalite mineralization) and Li-rich micas (Abdalla et al, 1998 and Mohamed et al., 1999) . The potassic varieties have K 2 O/Na 2 O ratios > 0.7 and are represented by Homrit Waggat pluton which exhibits pervasive potassic metasomatic alteration. They are characterized by high Nb/Ta ratios (culombite mineralization) and annite-siderophyllite micas (Abdalla et al., 1998 and Mohamed et al., 1999) .
RADIOMETRIC CHARACTERISTICS
Radiometrically, Igla pluton has the highest average contents of U & Th (42 ppm & 58 ppm respectively). Um Hibal pluton has the lowest average contents of U & Th (14 ppm & 26 ppm respectively).
DISCUSSION AND CONCLUSION
The main geological, petrographical, geochemical and radiometric characteristics of the studied five rare metal granitic plutons are summarized in Table ( 2).
It is revealed that the rare metal granites peraluminous-metaluminous group of A/ CNK ratios more than 1 (Igla, Abu Dabbab, Homrit Waggat and Muweilha granites and peralkaline group of A/CNK ratio less than 1 (Bir Um Hibal granite). The peraluminous nature of the metasomatized varieties could be attributed to the immobile nature of Al during metasomatic processes whereas the peraluminous nature of the primary varieties could be ascribed to evolved fractionation of metaluminous magma. Moreover, the peraluminous varieties have many chemical features of the I-type granites mainly low K/Na (0.4-0.9), Ba/Sr (<2) Ba (15-65 ppm), Zr (<250 ppm), while the peralkaline variety has features of the A-type granites; high K/Na (>1), Ba/Sr (>10), Ba (>500 ppm), Zr (> 300 ppm).
Based on K 2 O/Na 2 O ratios, the studied peraluminous-metaluminous rare metal granites could be subdivided into two main subtypes; sodic and potassic. The sodic varieties have low values of K 2 O/Na 2 O ratio (<0.7) and are represented by two types of the magmatic varieties; the albite granites of Igla and Li-albite granite of Abu Dabbab plutons in addition to the sodic metasomatic granites of Mu- Table. 2: Summary for the geological and geochemical characteristics of the studied raremetal granites, south Eastern Desert, Egypt the metasomatic granite association (apogranite) is represented by Homrit Waggat and Muweilha plutons. They are characterized by high contents of Na 2 O, Nb, Ta, and Rb.
The metasomatic varieties have distinct higher contents of Nb, Rb/Sr, K/Rb and distinct lower contents of Ba, Sr, Ba/Rb than the magmatic varieties. These reveal two trends of differentiations; potassium-rich trend (normal or least differentiated trend) which comprise potassium feldspar-rich leucogranites (e.g. Homrit Waggat). The other is sodiumrich one (highly fractionated trend) which comprise albite-rich leucogranites (e.g. Igla and Abu Dabbab). Chemically the two group varieties show obvious trends on the variation diagrams. The metasomatic varieties are the reflection of the two trends mentioned above, where the Na-rich residual melt cause sodic alteration and the K-rich residual melt cause potassium metasomatism. 
